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(54) Tubular fallopian sterilization device 


(57) An apparatus and method for human female 
sterilization. The apparatus includes an occlusive de- 
vice configured from an elongate tubular member hav- 
ing a central lumen and a flange formed at the proximal 
end. The occlusive device is formed with a plurality of 
flexible ribs configured to provide a plurality of seals 
within the interstitial portion of a Fallopian tube. A valve 
member is oreferably disposed within the lumen of the 
tubular mcmDer. The occlusive device may further in- 
clude a plurality of cooper nncs disposed between the 
ribs of the tubular member, or nos may be coated with 


a material containing copper. The method includes plac- 
ing the occlusive device within a delivery catheter hav- 
ing a lumen and placing the distal end of the delivery 
catheter within the uterus. After the occlusive device and 
distal eno of the delivery catheter aro placed in the Fal- 
lopian tube, the occlusive device is removed from the 
delivery catheter and ejected into the Fallopian tube. In 
addition, a guide wire may be inserted through the va- 
gina and into a Fallopian tube of the uterus such that the 
occlusive aevice and the delivery catheter arc threaded 
over the guide wire. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates generally to an appa- 
ratus and method lor female sterilization and more par- 
ticularly to a system for occlusion of the Fallopian tubes 
of a human uterus having a tubular blockage device in- 
sertable with a catheter in which the blockage device is 
disposed prior to deployment. The following terms as 
used horein have the meaning given below: 

"Endometrium* is that portion of the inner lining of 
the uterus to which an embryo normally attaches 
and is responsible for the menstrual cycles. 
. "Proximal* is that portion closest to the physician or 
furthest outside the patient. 

"Distal" is that portion furthest Irom the physician or 
furthest inside the patient. 

"Interstitial segment" is the portion of the Fallopian 
tube which is immediately distal to the opening of 
the tube into the uterine cavity. 
"Isthmic segment" is the portion of the Fallopian 
tube whicn is distal to the interstitial segment. 
"Fimbrial segment" is the portion of the Fallopian 
tube which is distal to the isthmic segment. 

It has been widely recognized that the explosive 
growth in the world population, creates a serious prob- 
lem for the future of our society. Thus, there is a need 
to develop a safe and effective contraceptive device 
and/or method. Although the surgical sterilization of 
women may be the most effective and widely used meth- 
od of contraception known, current procedures, such as 
radical hysterectomy, is not always warranted or desir- 
able. Conseauontly. a need exists for the development 
of a nonsurgical method for effecting sterilization which 
can be performed by a gynecologist within a non-hospi- 
lal setting and which doos not roQuiro extensive facilities 
or equipment 

The ideal sterilization procedure should be safe, as 
well as effoctivo Tho mothod ana/or dovico should bo 
applicable to ambulatory patients with tho use of local 
anosthosia or without anesthesia, smco many of tho 
complications that relate to sterilization procedures are 
comoiications tnat occur with the use of anesthetic 
agents It should be socially and personally acceptable; 
it should bo inexpensive and applicable to largo num- 
bers of patients: and it should be ootoniially reversible 
in the evont of a change in desire for fertility potential on 
tho part of the Datient. 

Althougn many techniques of female sterilization 
have Deen aescnoed. tubal sterilization shows increas- 
ing acceptance for providing sate and effective contra- 
ception A wice rage of transcervical techmoues for fe- 
male sterilization nave been cocumcntcc Previous el- 
forts to acnievo this goal have mciuocd ihe infusion of 
various scarifying ana necrotizing agents tissue glues 


and tubal plugs into the uterus for the purpose of effect- 
ing an occlusion of tho oviducts or Fallopian tubes. The 
use of a hysteroscope for direct visual approach to the 
tubal ostia has been suggested to enhance such a pro- 

5 cedure. The female reproductive anatomy presents nat- 
ural barriers to sterilization. 

The oviducts are paired, hollow, seromuscular or- 
gans that extend from the superior-lateral aspect of the 
uterine fundus to the ovaries. Each oviduct is supported 

'0 throughout its length by a peritoneal fold, the mesos- 
alpinx, and is bordered anteriorly by the round ligament 
and posteriorly by tho ovarian ligament and meso- 
varium. The oviduct is attached medially to the uterine 
fundus and laterally to the infundibular pelvic ligament 

»5 and ovary by way of an elongated mucosal fold, tho fim- 
bria ovanca. 

The extrauterine oviduct is sheathed throughout its 
length by a serosal covering consisting of a layer of 
loose connective tissue covered by a single layer of me- 

20 sothelium continuous with the mesosalpinx. Beneath 
the mesothelial layer, smooth muscle fibers, distinct 
from those of the tubal muscularis are present. The con- 
nective tissue is highly vascular and contains numerous 
lymphatic vessels. These originate primarily along the 

25 mesosalpingeal border, extend parallel to the oviduct, 
and branch extensively, penetrating into the muscular 
and mucosal layers of the oviduct. 

Because of the arrangement of muscle fibers in lay- 
ers oriented in circular and longitudinal fashion, the ovi- 

30 duct is capable of generating a variety of contractile pat- 
terns, including peristaltic, antiperistaltic, and segmen- 
tal contractions. Unlike the alimentary tract, the oviduct 
does not generate regular peristaltic contractions. In- 
stead, it demonstrates segmental contractions that 

35 propagate simultaneously in opposite directions over 
short distances. Ovum transport, therefore, assumes a 
discontinuous oattorn of reciprocal movements in which 
tho ovum is forced out of areas of contraction into inac- 
tive regions. Thus, ovum transport appears to occur in 
a series of random movements that, over several days, 
acquire a graaual not bias toward the uterus. 

Whether "blind" or hystoroscopically directed, tran- 
scervical sterilization procedures can be divided into 
three categories based upon tho mechanism of tubal oc- 

J 5 elusion. Sterilization can be effected by (1) destruction 
of the interstitial portion of the oviduct by thermal energy 
(electro-coagulation or cryosurgery): (2) injection tech- 
niques for the delivery of sclerosing substances or tis- 
suo adhesives. and (3) mccnanical occlusive devices or 
50 plugs to block tho oviduct. 

In tho early 1970's. a numoer of investigators de- 
veloped experience with electrocoagulation as a tech- 
nique lor nysteroscopic sterilization Tubal occlusions 
wore performed by applymq a coaqulatinq current to the 
55 interstitial portion oi tho Fallopian tube wun a metal ball- 
Up electrcce to coaquiatc the tubal epithelium Alterna- 
tely, a silastic Hoped oloctroac was introduced into the 
.nterstmai or isthmic oomon of tho tuoc to a depth to 
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avoid unnecessary complications. Tubal electrocoagu- 
lation under hystoroscopic control was performed on 
uteri using different coagulation times and intensities of 
current. A coagulation current was applied to the tubal 
epithelium until the tissue became white and small air s 
bubbles were seen while the coagulation current was 
applied. The electrode was then removed from the tube 
and the procedure repeated on the contralateral Fallo- 
pian tube. Another approach to transcervical steriliza- 
tion utilized cryosurgical techniques to produce necrosis '0 
of tho endometrium and subsequent scar formation of 
the cornual areas of tho uterus. Such cryosurgery 
caused coagulation necrosis of the tissue, due to severe 
biochemical and biophysical changes produced by the 
sub-freezing temperatures. J5 

Several injection techniques for the delivery of scle- 
rosing substances or tissue aanesives have been at- 
tempted. One such technique includes passing a nitric 
acid-coated probe through a woman's cervix to chemi- 
cally stricture the tubal ostia. Another procedure com- ?o 
prised hysteroscopically controlled quinaenne infusion 
m the tubal ostia. Another proceoure utilized an assem- 
bly for positioning and guidance of a hypodermic needle 
for blind injection of an inflammatory or sclerosing agent 
at tho cornual portion of the tuoal lumen on opposite -5 
sides of the uterus. However, the failure rate with such 
techniques was so high that sucn techniques have been 
generally abandoned. 

Alternate chemical blocking procedures include in- 
fusing catalyzed viscous silicone rubber into tho uteri of 30 
animals. Similarly, occlusion of the oviducts with silicone 
rubber was tried for sterilization Tho procoduro com- 
prised a system and application technique lor a nonm- 
cisional method for blocking me Fallopian tubes with 
modical-grado silicone rubber Under hystoroscopic 35 
control, catalyzed liquid silicone polymer flows into the 
oviduct through a silicone rubber obturator tip positioned 
at the tubal ostium. The formec-m-olace plug becomes 
bonded to the obturator tip. The resulting floxiblo struc- 
ture is larger in diameter at both ends than it is in tho -to 
isthmus and thus remains in piacc to achieve tubal oc- 
clusion One major disadvantage is tho nood for sophis- 
ticated equipment and technology Another limitation is 
the time domand on tho physic:an and assistant. An ad- 
ditional concern is the potential for inadvertent disrup- J 5 
Hon of the oiugs at the time ol a ciagnostic dilatation and 
curettage, should this bo indicated at somo lator date. 

Recent attention has locusea on the concept ol me- 
chanically blocking or occlucing the oviducts with in- 
tratubal devices Such devices include an mort cornual so 
plug dosignea to obstruct err; to tho Fallopian tubes 
having an overall bullet con t: a <j ration having a cono- 
shapeo torwaro portion that exonerates with the uterine 
walls. The device included a v; re ancnonng moans ex- 
tending from about the mid-ocrt cn ol the olug to secure ss 
tho plug m-cosition oy ancner rg it to the cornual area 
of the uterus The cornual o \.z :s optionally provided 
with a penaant string or ceo *z* removal ol the oevice 


Also known is a spherical device that is inserted in 
the Fallopian tube to plug the passageway and prevent 
the passage of an egg or ovum from the Fallopian tubes 
into the uterus. Also described is an intrauterine contra- 
ceptive device that is generally V-shaped having a pair 
of slender divergent arms formed with bulbous extrem- 
ities that are said to tono to become located in the Fal- 
lopian region of the uterus when the stem portion of the 
device is in the os. Others have developed a hydrogelic 
tubal blocking device fixea on a firm nylon skeleton. In 
addition, the tubal occlusion properties of ceramic plugs 
has been studied. 

Other known tubular occlusive devices included a 
polyethylene plug that measured approximately ten mil- 
limeters in length with a diameter of one millimeter at 
the tip and two millimeters at the base. Further, plugs 
formed from inert, radiooaque, surgical nylon were 
placed in the tubal ostia with the use of the colpomicro- 
hysteroscope. The nylon oevice has an open loop with 
elastic 'memory" at each extremity to prevent migration 
within the Fallopian tube. The midpiece. measuring 
twenty-three millimeters tn length and one millimeter in 
diameter, is flexible ana oermits negotiation of the inter- 
stitial portion of the tube Removal of the plug is easily 
effected by traction on the proximal loop. 

Still another intratubal device was made of pre- 
formed silicone rubber and is packed in advance into an 
introducer made of Teflon tubing 1.5 millimeters in di- 
ameter. The plug was generally tubular having a seg- 
mented body and a proximal portion configured to en- 
gage the tubular ostia and for removal of the device. An 
obturator wire pushes the olug out of the introducer into 
tho tubal ostia under direct hystoroscopic visualization. 
Such a device was roponea in Fertility Control . Corson 
et al. Eds.. 2d edition 1994. Goldm Publishers. London. 
Ont.. p. 369 (see Fig. 6 re Suqimoto device). Placement 
of somo such occlusive plugs were reportedly accom- 
plishoa during an outpatient visit, utilizing no anesthe- 
sia. Carbon dioxide was utilizod for uterine distention in 
certain techniques. 

Although the prior an has attempted various moans 
of fomaie human sterilization, many such methods have 
proven merfectivo over time. Thus, heretofore, there has 
been a need for a minimally mvasivo fomaie sterilization 
system mat ensures comoiete. but reversible, blockage 
of the Fallopian tubes to provide sale and effective ster- 
ilization 

SUMMARY OF THE INVENTION 

The present invention relates generally to an appa- 
ratus ana method for femaie sterilization and more par- 
ticularly to a system for occasion of the Fallopian tubes 
of a human uterus havmc a tubular blockage device m- 
sertabie with a catheior n wmch the blockage device is 
^isposec prior to deployment The present invention in- 
duces a tubular blockade cevicc navinq a size ana 
5naoe ccntigured to ne romovanly impianiea into the 
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Fallopian tubes of a human uterus. The blockage device 
has a distal end configured in a conical tip and a plurality 
ot arcuate ribs forming a body. The proximal end is con- 
figured with a peg-like flange for securing to a removal 
device. A central lumen traverses from the proximal end 
to the distal end of the blockage device body for insertion 
of a guide wire or for alternative functions, such as re- 
versibility of sterilization. 

One embodiment of the present invention includes 
a sealing core in the lumen of the blockage device body. 
Another embodiment of the present invention further in- 
cludes a hydrogel sealing core in the lumen of tho block- 
age device body. In another embodiment of the present 
invention, the blockage device body includes a lumen 
for retaining a guide wire. Such a lumen may also in- 
clude duck bill valves disposed in the proximal end and 
tho distal end of the lumen of the blockage device. Yet 
another embodiment of the present invention includes 
a plurality of bristles disposed within the lumen of the 
blockage device body. 

The method of use of tho device of tho present in- 
vention includes inserting a guide wire into the Fallopian 
tube. A blockage dovico is inserted over the guide wire-, 
A sheath or delivery catheter is used to push the block- 
age device into place. The uterine cavity and Fallopian 
tube are examined with a hysteroscope, with x-ray im- 
aging or with a similar visualization system so as to es- 
timate the position of tho blockage device. Once the 
blockage distal is in the desired position, the guide wire 
is withdrawn while keeping the blockage device in posi- 
tion using the sheath. The device is then left in place 
within the interstitial or isthmic segment of the Fallopian 
tube. 

The occlusive dovico of the present invention con- 
figured for human fomalo storilization includes an elon- 
gate tubular momber having a central lumen there- 
through. Tho device is configured with a flange formed 
at the proximal end of the elongate tubular member and 
a plurality of ribs formod botweon tho proximal end and 
the distal end of the tubular member. A valve memoer 
is preferably disposed within the lumen of the tubular 
member. Tho ribs of tho tubular mombor aro proforably 
constructed of an elastomenc material. The occlusive 
dovico may f urthor include a plurality of coppor rings dis- 
posed between the ribs of tho tubular member, or ribs 
may bo coated with a material containing copper. 

The method for human female storilization of tho 
present invention includes inserting an occlusive device 
of the present invention into a Fallopian tube of human 
female uterus Tho method further includes placing tho 
occlusive device within a delivery catheter naving a lu- 
men and placing the distal end of the delivery catheter 
within the uterus Alter the occlusive ocvice and distal 
end of the Delivery catheter arc placco in the Fallopian 
tube, the occlusive device is icmoved fiom the delivery 
catheter ana ejected into the Fallopian tunc. In aadition. 
a guide wire may do inserted throuqn tnc vagina and 
into a Fallopian iudo of the uicrus The occlusive device 


and the oelivery catheter are then threaded over the 
guide wire. 

These and other features and advantages of the 
present invention will become apparent from the follow- 
5 ing more detailed description, when taken in conjunction 
with the accompanying drawings which illustrate, by 
way of example, tho principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

w 

Figure 1 is perspective view of one embodiment of 
tho Fallopian tube blockage dovico of the present inven- 
tion. 

FIG. 2 is a partial cross-sectional of a blockage de- 
i5 vice of tho present invention disposed within a Fallopian 
tube of a human uterus. 

FIG. 3 is an enlarged side sectional view of the por- 
tion ot the Fallopian tube containing the blockage device 
of the present invention as shown along circle A-A in 
20 FIG. 2 

FIG. 4 is a sectional perspective view of the block- 
age device of an embodiment of the present invention 
having a sealing core in the lumen of tho blockage de- 
vice body. 

25 FIG. 5 is a sectional perspective view of the block- 
age device of an embodiment of the present invention 
having a hydrogel sealing core in the lumen of the block- 
age device body. 

FIG. 6 is a side cross-sectional view of an embodi- 

30 rnent of the present invention having a plurality of bris- 
tles disposed within tho lumen of the blockage device 
body. 

FIG. 7 is a perspective view of a guide wire retained 
in a duck bill valve formed in tho distal ond of an emboo- 
35 imont of the blockago device of tho present invention. 

FIG. 6 is a perspective view of a pinhole valve 
formed from an olastomonc material suitable for use in 
the blockage device of the present invention. 

FIG. 9A is a side view of an ombodimoni of the 
J o present invention having a plurality of copper rings dis- 
posed between tho ribs of the blockage device body. 

FIG. 9B is a side cross-soctional view of tho block- 
age device shown in FIG. 9A 

FIG. 1 0A is a side view ol an embodiment of the 
present invention having a plurality of copper coated ribs 
formed m the blockage device body. 

FIG. 10B is a side cross-sectional view of tho block- 
age device as shown in FIG 10A. 

FIG. 1 1 is a side view ol the blockago device, guide 
50 wire and delivery catheter of the prosont invontion. 

FIG. 1 2 is a side view ct tho blockage acvico. guide 
wire ana delivery catheter including a hanale assembly 
of the present invention 

FIG. I3isa side view ol the handle assembly shown 
55 m FIG. 12 

FIG. i ** 'S a front sectional view ol the blockage ac- 
vico ol the present invonucn roieasca from the delivery 
catheter curing acploymcnt ol tho blockago device into 
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the interstitial portion of a Fallopian tube. 
DETAILED DESCRIPTION OF THE INVENTION 

As shown in the drawings for purposes of illustra- 5 
tion, the present invention is embodied in an apparatus 
and method for female sterilization and more particularly 
to a system for occlusion of the Fallopian tubes of a hu- 
man uterus having a tubular blockage device insenable 
with a catheter in which the blockago dovico is disposed io 
prior to deployment. The present invention includes a 
tubular blockage device having a size and shape con- 
figured to be removably implanted into the Fallopian 
tubes of a human uterus. The blockage device has a 
distal end configured in a conical tip and a plurality of '5 
arcuate ribs forming a body. The proximal end is config- 
ured with a peg-like flange for securing to a removal do- 
vice. A central lumen traverses from the proximal end 
to the distal end of the blockage device body for insertion 
of a guide wire or alternative functions, such as revers- 20 
ibility of sterilization. 

In accordance with the present invention, and as 
shown in FIG. 1 . a Fallopian tube occlusive device 50 is 
configured for insertion into a Fallopian tube 30. 31 of a 
human uterus 20 (see FIG. 2). The tubular occlusive de- 25 
vice is specifically configured to provide blockage of the 
Fallopian tube to prevent spermatozoa or ovum from 
travelling through the Fallopian tube. The device is pref- 
erably of a tubular shape having a generally circular cir- 
cumference similar to that of the interstitial portion 34 of 30 
the Fallopian tube. The present invention is specifically 
directed to solving the problem of similar prior art devic- 
es travelling through the Fallopian tube and being ex- 
pelled into the uterine cavity 28. 

The present invention includes a tubular occlusive 35 
dovico 50 having a plurality of arcuato ribs 55 each re- 
sembling an umbrella or a mushroom cap. Tho plurality 
of arcuate ribs or blades form a body 53 extending from 
the distal conical tip 65 to tho proximal end 51 which is 
configured for operably engaging a removal device. J o 
These nos or flukes aro generally spaced evenly apart 
at an interval 59 of ono millimoter (mm) for an approxi- 
mate distance of 1.5 centimeters (cm). The distal end 
52 of tho occlusive dovico comprises a conical tip having 
a distal ooenmg 62 in the center of the most distal rib 57 J 5 
of the tip. The conical tip orifice is in fluid communication 
with a lumon 60 throughout tho body of tho blockage 
device: ncwovcr. a valve is preferably placed within ihc 
lumen 

The tuoular occlusive dovico 50 is genorally floxiolo so 
as to conform to tho interior contortions of the Fallopian 
tube 30 31 in vivo. Each ol the arcuate ribs 55 forming 
the body 53 of the occlusive device is comprised cf a 
circular edge 63 forming a portion ol the circumference 
of the bocy of tho dovico Tho edgo is a termination of 55 
a convex no which may bo segmenteo tor additional 
flexibility The ribs aro approximately two-nunoroa and 
!ifiy micrens thick while having a circumference of ap- 


proximately twelve millimeters and a radius of approxi- 
mately two millimeters. 

The body 53 of the tubular occlusive member 50 
may be made of a flexible material such as a plastic, a 
rubber (e.g.. latex, silicone) or a suitable biocompatible 
polymer or elastomer. Similarly, the occlusive device 
may be made of a liquid crystal polymer, polyurothane, 
polyethylene, woven -helically wrapped stainless steel 
or similarly configured material wherein the ribs of the 
occlusive device aro sufficiently flexible. Likewise, the 
properties of materials such as nitinol may be used to 
adjust the stiffness, flexibility and shape of the ribs and 
body of the Fallopian tube occlusive device. 

With reference to FIG. 2, the distal end of the block- 
age device is configured to bo inserted within the uterus 
20 of a human patient without traumatizing or damaging 
patient tissue. The uterus is comprised of three basic 
layers, i.e.. the endometrium 22. the myometrium 23 
and the outer layer or serosa 24. The blockage device 
is inserted into the uterus through tho cervix 45 and 
proximate the cornu 38. 

Referring again to FIG. 2. the tubular occlusive de- 
vice 50 is implanted into the interstitial segment 34 of 
the Fallopian tubes 30, 31. The proximal end 51 of the 
occlusive device, when properly implanted, is disposed 
near the cornu 38 of the uterus 20 so that a retraction 
device may easily grasp or otherwise be secured to the 
occlusive device when the uterus is distended. Tho dis- 
tal end 52 of the blockage device is positioned just prox- 
imal the Fallopian tube isthmic segment 35 and signifi- 
cantly proximal tho fimbrial segment 36. A properly 
sized occlusive device firmly engages the Fallopian tube 
wall 32 as shown in FIG. 3. The diameter of the arcuate 
ribs 55 should be slightly larger than the diameter of the 
widest portion of tho FalloDian tube in which the occlu- 
sive device is to be implanted. The outer diameter of the 
occlusive device ribs should be about 1.1 to 10.0 times 
the inner diamotor of the Fallopian tube interstitial seg- 
ment. Should the occlusive dovico bo significantly nar- 
rower than the Fallopian tube, then tho device may be 
easily expelled by tho natural ovum transport functions, 
such as segmental contractions. Tho occlusive device 
is provided with a lumen 60 from tho proximal and to the 
distal end in which a guide wire may bo disposed. 

As illustrated in FIG. 4. the central lumen 60 of the 
occlusive device 50 may be tilled with a semi-rigid seal- 
ing material 75, such as foam rubber, or a viscoelastic 
polymer The occlusive device lumen is tilled with the 
sealing material so as to provide a seal around the guide 
wire and a barrier within tho lumen when tho guido wire 
is removed The present invention anticipates a guide 
wire required lor placomeni of the occlusive device in 
the range of 0 014 to 0.032 inches (0.4 toO 8 mm). With - 
out the sealing member within the lumen, it is possible 
that spermatozoa may travoi through an open lumon po- 
tentially causing a tubal pregnancy distal of the distal 
end of the oevico. Similarly it is possible that an ovum 
could travel through an open lumen of Iho occlusive de- 
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vice, potentially allowing for fertilization an conception. 

As is also shown in FIG. 4, the lumen 60 of the oc- 
clusive device is preferably lined with a spring-like sup- 
port member 78. The support member lines the lumen 
of the blockage device and from the proximal end 51 to 
the distal end 52 of the device. The sealing member may 
bo made of a slit solid tube of elastomer, for example, 
silicone rubber or neoprene rubber. The split seal pro- 
vides a barrier around the guide wire 95 when the guide 
wire is disposed within the lumen 60 of the occlusive 
device 50. When the guide wire is removed the two 
halves of the split foam filling collapse to form essentially 
a fluid-tight seal. The foam filler may be impregnated 
with one or more desired chemicals, including a sper- 
micide. 

As shown in FIG. 5. the valve material 80 within the 
occlusive device lumen 60 may be made from a hydro- 
gel which may be impregnated with a spermicide. Suit- 
able hydrogels are polymers and copolymers of the 
acrylic type, for example crosslinked polyacrylamide 
and polymers and copolymers of methacrylic acid esters 
with at least one hydroxy group in the side chain. Suit- 
able monomers are 2-hydroxy-ethyl-methacrylate. in 
which case the ester groups can originate from diethyl- 
ene glycol or triothyleno glycol. For example. 2.3-dihy- 
droxypropyl-methacrylate may also be used. Polyfunc- 
tional acrylates such as diesters or corresponding gly- 
cols, for example ethylene glycol bis-mothacrylate, may 
be used as a cross-linking substance. 

Another example of a material suitable for the mem- 
ber according to the invention is a copolymer of a hy- 
drophilic monomer and a hydrophobic monomer. With 
this material, the capacity to absorb water and hence 
the swelling can be varied within wide limits by variation 
of the proportions between the hydroDhilic and the hy- 
drophobic monomers. Examples of the hydrophilic com- 
ponents are monomers in the group consisting of N-vi- 
nyl-pyrrolidones and vinyl pyridines and examples of the 
hydrophobic components are monomers in the group 
consisting of methylacrylate and methylmethacrylate. 
The polymerization may appropriately be clfcctcd in that 
the raw material is exposed to electromagnetic radiation 
in the ultraviolet-gamma radiation range or by heating. 
Suitable spermicides include nonoxmol-9 and othor 
such chemical compositions, as is well known to those 
of ordinary skill in the art. 

As shown in FIG. 6. the lumen 60 of the occlusive 
dovico 50 may bo configured with a tortuous path of mul- 
tiple bristles 90 lining the inner lumen of the occfusivc 
dovico. Alternative methods of blocking the lumen are 
contemplated by the present invention, such as two hel- 
ically wrapped flukes or blades within the lumen. Simi- 
larly, a spiral ribbon provioes an essentially fluid-tight 
seal and a fatally long and tortuous path for migration ol 
an ovum or soormatozoa 

With reference to FIG 7. a auckbill vaive 65 may no 
secured to the distal end 52 ano the proximal end 51 of 
:he occlusive ocvice 50 The ouck bill valve orovidcs a 


seal at each end of the lumen 60 of the blockage device. 
A first varve provides a seal around the guido wire 95 at 
the conical tip 65 to prevent ovum entry into the lumen 
of the occlusive device. Similarly, a second duckbill 

5 valve is disposed proximate the proximal end of the oc- 
clusive device to form a seal around the guide wire and 
to prevent sperm entry into the lumen of tho occlusive 
device. Other valve types known to provide hermetic 
seals in medical devices may also be used within the 

io lumen of the occlusive device. For example, and as 
shown in FIG. 8, a pinhole aperture may be formed in 
an plug olastomoric material, such as silicone rubber or 
neoprene rubber, which is disposed in the distal and 
proximal ends of the blockage device lumen, 

'5 As shown in FIGS. 9A and 9B, a plurality of copper 
rings 92 may be disposed on the outer surface of the 
body 53 of the occlusive device 50. Tho copper rings 
are preferably disposed between the ribs or flukes 55 of 
the blockage device. It is well known in the art of con- 

20 traception that copper kills, destroys or otherwise 
renders infertile a human female ovum. Thus, the addi- 
tion of copper rings to the blockage device aids in pre- 
venting conception should the ovum traverse tho occlu- 
sive device, pass through the Fallopian tube 30. 31 and 

25 migrate into tho uterine cavity 28-. Similarly, and as 
shown in FIGS. 10A and 10B. the outer surface of the 
occlusive device ribs may contain or be deposited with 
a copper coating 93. Such a copper coating serves to 
destroy the fertility of the ovum. 

30 As shown in FIG. 11, the tubular occlusive device 
50 of the present invention is disposed within a delivery 
catheter 100 or similar delivery device prior to deploy- 
ment. The distal portion 102 of the catheter comprises 
a sheath 105 having a hollow lumen 110 for removably 

J5 retaining the occlusive device. The distal portion of the 
catheter is formed with a curve so as to aid in directing 
the distal end 107 of the sheath toward tho cornu 38 of 
the uterus 20. The proximal portion 101 of the catheter 
includes a wye adaptor 1 1 2. for example, a Touhy-Borst 

J o adapter, secured to the proximal end 1 06 of the catheter 
sheath. 

Prior to deployment, the occlusive device 50 is 
placed in the lumen 1 1 0 in the distal end 1 07 of the cath- 
eter sheath 105. A guide wire 95 is disposed within the 

J 5 delivery catheter 1 00 and through the lumen of the cath- 
eter sheath. Tho guide wire distal end 97 traverses the 
lumen 60 of tho occlusive device. The proximal end 96 
of the guide wire traverses tnrough the wye adapter 112 
which includes a silicone or otherwise fluid tight seal 

so around the guide wire. A fluid injection port 113 allows 
injection ol medicaments or contrast media through the 
catholer and into the uterus 20 In one embodimont. the 
body of the catheter is maae very floppy to aid in the 
navigation and placement cl the blocking device. II, 

55 however the catheter ss ccnligured somewhat rigid, 
then the occlusive device enn be "pushed" through the 
distal eno of the catheter ana into tho dcsirea location 
ol the Fallooian tube 30. 3' Alternatively, the delivery 
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catheter may be configured such that pressurizing the 
delivery catheter lumen will blow or otherwise force the 
occlusive device out the distal end of the delivery cath- 
eter. 

As shown in FIGS. 12 and 13. an activator mecha- 5 
nism 1 1 5 is preferably provided with the sterilization sys- 
tem to enhance delivery of the occlusive device 50. A 
modified guide wire 117 includes a pusher button or ob- 
turator portion 120 which engages the flange 70 config- 
ured at the proximal end 51 of the occlusive device, ad- h> 
jacent the proximal rib 56. When the distal end 102 of 
the delivery catheter is positioned distal of the tubular 
ostium, the pusher button is placed into engagement 
with the occlusive device flange. Thus, when the distal 
end of the delivery catheter is properly placed, the guide '5 
wire or obturator may be used to deploy the occlusive 
device from the catheter and into the fallopian tube 30, 
31 The distal end 107 of sheath portion 105 of the de- 
livery catheter should be soft or semi-rigid and non- 
abrasive to the Fallopian tube wail 32. 20 

As is also shown in FIGS. 1 2 and 1 3, a handle 1 25 
may be secured to the proximal end of the activator 
mechanism 115 for manipulation of the guide wire 117 
and ejection of the occlusive device 50. A rigid section 
122. for example hypotube, extends distally from the 25 
handle and into the wye adapter 1 1 2 of the delivery cath- 
eter 100 A ball or pusher button 1 20 is disposed at the 
distal end of the rigid section for ejecting the occlusive 
device from the distal end 107 of the sheath 105. Prior 
to deployment, the occlusive device 50 is threaded over 30 
the floppy distal end 118 of the guide wire, which re- 
mains flexible and torqueable so as to be guided into 
the Fallopian tube 30. 31. Once the distal end of the 
catheter is disposed within the tubular os 42. the handle 
is pushed distally toward the wye adapter so that the 35 
pusher Dutton engages the proximal end 70 of the oc- 
clusive device, thereby pushing the occlusive device 
through and out of the distal end of the deployment cath- 
eter and into the Fallopian tubo interstitial section 34 

The sheath 105 of the delivery catheter 100 is -*o 
formed from an elongated tubing made ol semi-rigid ma- 
terial, for example, acrylonitnle-butadtono-styrono 
(ABS). polyvmyl-chlorido (PVC) or polyurethano to per- 
mit oasior insertion into the utorus. Such material pro- 
vides the support needed to manipulate the catheter J 5 
through the cervical canal 46 and into the uterine cavity 
28. The catheter material must bo floxible enough to fol- 
low the oath of the guide wire 95. 117. while torqueable 
enough to be placed adjacent the interstitial portion 34 
ofaFallooiantube30. 31 Tho activator mechanism 115 so 
may also be made ol stainless steel ABS. PVC or sim- 
ilarly sturoy material. The guide wire is orelerably made 
of stainless steel 

As shown in FIG 14. ihc mctnoc of the present in- 
vention induces loading the occlusive device 50 into inn 55 
distal ona 107 cf the sncath 105 ol the oeiivery catheter 
100. A quido wire 95 is then threaded through tho wye 
adapter 1 1 2 ana tne delivery catheter proximal cno 101 


The guide wire is further threaded through the catheter 
lumen 110 and into the proximal end 51 of the delivery 
device. The guide wire is then threaded through the lu- 
men 60 of the delivery device, then through the distal 
end 52 of the delivery device and out through the distal 
end 102 of the catheter. The delivery catheter may then 
placed within the working channel of an hysteroscope 
or inserted directly into the uterus 20. 

The uterus 20 is first distended using a distention 
medium such as saline or C0 2 . Tho working channel of 
the hysteroscope may be used to instill the distention 
medium. The hysteroscope is inserted into the vagina 
40. through the cervical canal 46 and into the uterine 
cavity 28 of the patient. The distal end of the hystero- 
scope is positioned adjacent and proximate the tubular 
ostia 42 and cornu 38. Alternatively, the delivery cathe- 
ter may be replaced within the working channel of the 
hysteroscooe prior to insertion of the hysteroscope into 
the patient. 

In another embodiment, tho distal portion 1 02 of the 
delivery catheter 100 is sufficiently rigid to traverse the 
vaginal opening 41 and cervix 45 the human uterus 20. 
Such a catheter is configured to transcervical^ place the 
distal eno 107 of the sheath 105 adjacent a tubular os 
42. A guide wire 95 may be used to facilitate guidance 
of the delivery catheter through the tubular ostia when 
sufficiently distended such that the distal end of the cath- 
eter enters the Fallopian tube 31 and traverses near the 
interstitial portion 34 of the Fallopian tube. 

Once the distal end 1 02 of the delivery catheter 1 00 
is positioned at a place where tho occlusive device 50 
is to be deployed, a deployment guide wire or obturator 
117 is placed within tho working channel of the hyster- 
oscope or through the lumen 110 of the delivery cathe- 
ter. The obturator or pusher button 120 is engaged with 
the flange 70 at the proximal end 51 of the occlusive 
device. Force is then exerted on the obturator to push 
the delivery device through tho distal end of tho delivery 
catheter and into the Fallopian tube 31 . Alternatively, the 
catheter can be configured to slowly withdraw as the ob- 
turator or pusher guide wire holds the occlusive device 
m placo within tho Fallopian tube. Tho delivery catheter 
is then removed from the uterus 20, cervix 45 and vagina 
40. Tho distention fluid may then bo removed from the 
uterus. The procedure is then repeated for the contral- 
ateral FalloDian tube. 

The method of sterilization of tho present invention 
may be reversible. Tho occlusive device 50 may bo re- 
moved by extending the uterus 20 and positioning a re- 
moval catheter proximate tho occlusivo device proximal 
end 51 Sucn removal catheters arc generally well 
known in tne art. Tho removal flango 70 configured at 
the proximal end of the occlusive device may be thread- 
ed so as ic engage a screw-like removal device. Like- 
wise, the occlusive dovico proximal end may bo sauare. 
ncxagon cr cciagon snapca to engage a grasping-type 
device (basket cathotori Alternatively, tho occlusive de- 
vice may ce configured wiin a small loop for easy en- 
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gagement. In addition, the occlusive device may be con- 
figured with hooks at its distal end 52. which engage the 
Fallopian tube wall 32 upon deployment and may be dis- 
engaged by pulling on a loop or similar mechanism con- 
figured in the occlusive device. 

It will be aoparent trom the foregoing that, while par- 
ticular forms of the invention have been illustrated and 
described, various modifications can be made without 
departing from the spirit and scope of the invention. Ac- 
cordingly, it is not intended that the invention be limited, 
except as by the appended claims. 

Claims 

1 . An apparatus for human female sterilization, the ap- 
paratus comprising: 

an elongate tubular member having a proximal 
end and a distal end. said tubular member hav- 
ing a lumen in fluid communication with the 
proximal end and the distal end: 
a flange formed proximate the proximal end of 
said elongate tubular member: 
a plurality of ribs formed between the proximal 
end and the distal end of said tubular member; 
and 

a valve member disposed within the lumen of 
said tubular member. 

2. The apparatus of claim 1, wherein the ribs of said 
tubular member are configured to be 1 5 to 10.0 
times the diameter of a human fallopian tube. 

3. The apparatus of claim 2. wherein the ribs of said 
tubular memoor are constructed of an elastomeric 
material 

4. The apparatus of claim 3. whoroin the elastomeric 
materia! of the nbs of said tubular member is latex 
rubber 

5. The apparatus of claim 4. wherein the valve mem- 
ber is configured from a hydrogol. 

6. The apparatus of claim 5. wherein the hydrogcl ot 
said valve member is impregnated with a steriliza- 
tion meaium 

7. A system for human female storilization. the system 
comprising 

an elongate tubular member having a proximal 
end and a distal end said tubular mcmocr hav- 
ing a lumen in fluid communication with tho 
proximal end ana the distal end 
a flange lormed Droximato the proximal end ol 
saic elongate tubular memoor 


a plurality of ribs formed between the proximal 
end and the distal end of said tubular member: 
a valve member disposed within the lumen of 
said tubular member: and 
5 a delivery catheter naving a proximal end. a dis- 

tal end and a lumen therethrough, wherein the 
distal end is configured tor removably retaining 
said tubular member. 

'0 8. The system of claim 7. wherein said delivery cath- 
eter further comprises a wye adapter secured to the 
proximal end of said delivery catheter. 

9. The system of claim 6. wherein said delivery cath- 
'5 eter further comprises a nandlo secured to a guide 
wire, wherein the guioe wire is partially disposed 
within the lumen of said delivery catheter and the 
handle is disposed proximal the wye adapter. 

20 10. The system of claim 9. wherein said delivery cath- 
eter further comprises a pusher button secured 
proximate the proximal end of the guide wire ana 
configured to engage :ne proximal end of said tu- 
bular member. 
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